Background
==========

Smoking prevalence across Europe differs significantly \[[@B1]\] and there are considerable differences in tobacco control activities across countries as well \[[@B2],[@B3]\]. The objective of tobacco control is to decrease the prevalence of smoking and consequently to reduce tobacco-attributable morbidity and mortality \[[@B4],[@B5]\]. In pursuing this, tobacco control activities aim at supporting those who are motivated to stop their smoking behaviour. It has been argued that smoking prevalence is related to the overall motivation to change smoking with a low prevalence of smoking being associated with a more favourable stage distribution \[[@B6]\]. In other words, more people are motivated to quit. A higher prevalence of cigarette smoking is associated with a lower motivation to quit smoking, fewer quit attempts, and higher cigarette consumption among smokers \[[@B7]\]. Furthermore, hard-core smokers are coming to dominate the remaining population of smokers, \[[@B8]\] and thus they represent a challenge because they appear to be largely unaffected by the messages of tobacco control \[[@B9]\].

To our knowledge no studies exist that relate tobacco control and the motivation to stop smoking across different European countries, and therefore the objective of this work is to examine the motivation to stop smoking behaviour across 5 different European countries that differ considerably in their tobacco control.

Methods
=======

Sample
------

This work is part of the project \"European Survey on Tobacco Control Attitudes and Knowledge (ESTA)\", a population-based, representative telephone survey of 3500 participants, aged 16--59, from five different European countries (Germany, Greece, Poland, Sweden, UK), and it was conducted by the Institut für Angewandte Sozialforschung GmbH (infas) between January and April 2006. The survey was created in English and then translated into each country\'s appropriate language. To assure validity of the translations, all five countries re-translated the survey into English before the final version was translated. Ethical approval for this survey was obtained from the funding organisation.

Regions were chosen to represent countries with low (Germany, Greece), medium (Poland) and high (Sweden, UK) tobacco control activity according to previous reports \[[@B2],[@B3]\]. In the first report \[[@B2]\], a questionnaire was sent to correspondents in 30 European countries. The UK was ranked 2^nd^, Sweden 6^th^, Poland 12^th^, Greece 20^th^and Germany 22^nd^among 30 European countries using a scoring system designed with the help of a panel of international tobacco control experts,. The second report \[[@B3]\] is based on a questionnaire distributed at the World Conference of Tobacco or Health in Helsinki 2003 ranked Sweden 2^nd^, UK 4^th^, Greece 13^th^and Germany 14^th^of 14 member states of the EU. At that time, Poland was not a member of the EU. According to the WHO report for the European region, the most recent prevalence of adult smoking was 37.6% in Greece, 33.9% in Germany, 33.0% in Poland, 25.0% in the UK and 15.9% in Sweden \[[@B10]\]. However, prevalence data from the WHO-report differ in their assessment (year, age-group, smoking criteria) so that they are not easily comparable.

A household sample was randomly drawn from the national telephone book as well as a list of mobile phones. Using computer-assisted telephone interviews, target persons (age 16--59) were identified using the \"last birthday method\". Informed consent to participate was obtained via telephone. The sample was stratified for smoking status to compare smokers and non-smokers with equally sized groups. The response rate was 55% in Germany, 80% in Greece 72% in Poland, 79% in Sweden and 52% in the UK. For the present analysis, data is available from 350 smokers in each country.

Participants were asked for socio-demographic variables (age, sex, marital status) and smoking related characteristics (smoking status, urge to smoke and exposure to passive smoke, motivation to stop). The questionnaire used in this survey is available on the internet \[[@B11]\], sample characteristics are given in Table [1](#T1){ref-type="table"}. The mean age (standard deviation) in the sample was 40.2 (11.89) years in Germany, 38.2 (10.99) in Greece, 40.3 (12.60) in Poland, 39.7 (11.99) in Sweden and 39.2 (11.98) in the UK; 56% of the participants were female (Germany 51%, Greece 58%, Poland 60%, Sweden 58%, UK 55%). In Germany, 64% of those polled lived in a relationship (49% in marriage), in Greece 68% (58%), in Poland 67% (60%), in Sweden 63% (58%) and in the UK 58% (42%).

###### 

Sample characteristics

                                            Germany     Greece     Poland      Sweden      UK
  -------------------- -------------------- ----------- ---------- ----------- ----------- -----------
  Age (in years)       Mean                 40.2        38.2       40.3        39.7        39.2
                       SD                   11.89       10.99      12.60       11.99       11.98
  Sex                  Female               51%         58%        60%         58%         55%
  Marital status ^b^   Any (married)        64% (49%)   68 (58%)   67% (60%)   63% (58%)   58% (42%)
  Smoking status ^a^   Daily smokers        26.0%       40.4%      28.0%       14.4%       15.0%
                       Hard-core smokers    7.6%        24.6%      18.9%       16.0%       17.2%
                       Occasional smokers   7.1%        8.4%       6.6%        5.7%        4.8%
                       quitters             1.6%        0.9%       2.3%        0.6%        1.7%

^a^Smoking status was assessed by asking \"Have you smoked cigarettes in the last six months?\" with the response pattern (a) at least one cigarette per day for daily smokers, (b) occasionally for occasional smokers and (c) no, no cigarettes for non-smokers. To further confirm the status we asked \"And is this the status today?\" with people indicating \"no\" being categorized as quitters. Participants were asked when they smoke their first cigarette in the morning and are considered hard-core smokers when this happens in the first 5 minutes after waking.

^b^Marital status: any = living in any relationship; married = being married

According to this survey the prevalence of daily smokers in Germany is 26.0%, in Greece 40.4%, in Poland 28.0%, in Sweden 14.4% and in the UK 15.0%. Of these smokers 17.0% can be considered hard-core smokers (Germany 7.6%, Greece 24.6%, Poland 18.9%, Sweden 16.0% and UK 17.2%). The prevalence of occasional smoking is as follows: in Germany 7.1%, in Greece 8.4%, in Poland 6.6%, in Sweden 5.7% and in the UK 4.8%. At the time of the assessment the prevalence of quitters was: in Germany 1.6%, in Greece 0.9%, in Poland 2.3%, in Sweden 0.6% and in the UK 1.7%.

Data assessment
---------------

Smoking status was assessed by asking \"Have you smoked cigarettes in the last six months?\" with the response option (a) at least one cigarette per day for daily smokers, (b) occasionally for occasional smokers and (c) no, no cigarettes for non-smokers. To further confirm the status, we asked \"And is this the status today?\" with people indicating \"no\" being categorized as quitters. Participants were asked when they smoke their first cigarette in the morning and are considered hard-core smokers when this happens in the first 5 minutes after waking \[[@B12],[@B13]\].

The motivation to stop smoking was measured using the stage of change construct. This was measured using a modified stages of change algorithm by DiCelemente \[[@B14]\] with further differentiation of the precontemplation stage \[[@B15]\]. The stage of change is a key variable for the design of individual and public health interventions for smoking cessation. It is a variable that employs past behaviour and behavioural intention to characterize an individual\'s readiness to change. As a single-item survey measure, it has shown that it is readily applicable to population studies and appears to provide important information about the population characteristics of readiness to change behavioural risk factors \[[@B16]\]. The pattern of stage distribution has shown to be stable across different samples and ages. Differences were found with respect to education, Hispanic origin, race \[[@B17]\] and country \[[@B6]\]. A longitudinal analysis in the US has shown that the pattern was static across time and highlights that tobacco control efforts must receive high priority to address this \[[@B18]\].

Since there has been recent discussion about staging, and it has been stated to revert to simple questions about desire to change \[[@B19]\], we also asked if people wanted to stop smoking and made them indicate (a) yes, definitely, (b) yes, probably, (c) no, I would rather not, or (d) no, definitely not. Their answers provided a measure of their motivation to stop smoking.

Statistical Analysis
--------------------

Proportions and their 95%-confidence intervals were calculated using the \"Confidence Interval Analysis Disk Version 2.0.0 \[[@B20]\].\"

To test relations between countries and the stages of change, a 3 × 5 chi-square test was calculated for the 3 stages of change (PC, C, PR) and the 5 countries. Then we partitioned the table into four 3 × 2 tables comparing (a) Germany and Greece, (b) Sweden and the UK, (c) Germany and Greece with Poland and (d) Poland with the UK and Sweden.

The same procedure was applied to test for differences between countries in the subgroups of the PC stage, resulting in a 4 × 5 chi-square test and for the desire to quit smoking, resulting in another 4 × 5 chi-square test.

Results
=======

The stages of change categorise most of the smokers in the precontemplation stage (between 62.55% and 77.3% depending on the country). There are considerable differences between countries in the frequency of the preparation stage with 18.9% of the smokers of Poland indicating a desire to quit during the next 4 weeks, while this is only true for 8.9% of the smokers from Germany. Subdividing the precontemplation stage delivers a more diverse distribution of smokers. German smokers had the greatest proportion (21.1%) who indicated that they never intend to quit smoking. In Greece nearly half of the smokers indicated a desire to quit sometime in the future (46.7%). This category was the most prevalent across all countries with 31.6% of smokers being placed in this category (Table [2](#T2){ref-type="table"}). There are no gender or age differences.

###### 

The desire to stop smoking and the intention to quit smoking in 5 different European countries for n = 1750 smokers

  Variable                                                                              Germany   Greece   Poland   Sweden   UK       Total
  ----------------------------------- ------------------- ----------------------------- --------- -------- -------- -------- -------- --------
  Level of tobacco control activity                                                     low       low      medium   high     high     
  Stage of change                                                                                                                     
  When do you intend to quit                                                                                                          
                                      Preparation         during the next 4 weeks       8.9       14.1     18.9     9.4      14.8     13.2
                                      Contemplation       during the next 6 months      13.3      9.3      18.5     24.8     18.2     16.6
                                      Precontemplation                                  77.7      76.7     62.6     65.8     67.0     70.2
                                                          *during the next 12 months*   *15.6*    *7.8*    *19.3*   *10.3*   *20.8*   *14.6*
                                                          *during the next 5 years*     *14.5*    *8.2*    *6.6*    *10.3*   *8.9*    *9.7*
                                                          *sometime in the future*      *26.6*    *46.7*   *26.8*   *31.2*   *25.4*   *31.6*
                                                          *never*                       *21.1*    *14.1*   *9.9*    *14.1*   *11.9*   *14.3*
  Do you want to stop smoking?                                                                                                        
                                      yes, definitely                                   29.8      23.5     33.2     46.9     44.3     35.0
                                      yes, probably                                     34.5      42.5     44.5     35.8     34.4     38.5
                                      no, rather not                                    23.3      17.2     13.6     6.2      13.9     15.0
                                      no definitely not                                 11.1      16.1     6.4      10.7     6.1      10.2

The relationship between stages of change and countries is statistically significant with an overall chi-square of 43.466 (df = 8, p \< 0.001). There is a significant difference between Germany and Greece (chi-square = 9.660, df = 2, p \< 0.01), Sweden and the UK (chi-square = 24.002, df = 2, p \< 0.001), countries with medium and high tobacco control profile (chi-square = 7.214, df = 2, p \< 0.05). However, there is not a significant difference between countries with low and moderate tobacco control profile (chi-square = 5.702, df = 2, p \> 0.05).

The relationship between the differentiation of the Precontemplation stage and countries yields statistically significant results with an overall chi-square of 61.084 (df = 12, p \< 0.001.). There is a significant difference between Germany and Greece (chi-square = 14.456, df = 3, p \< 0.01), Sweden and the UK (chi-square = 10.393, df = 3, p \< 0.05), countries with low and moderate tobacco control profiles (chi-square = 32.106, df = 3, p \< 0.001), and countries with medium and high tobacco control profiles (chi-square = 21.845, df = 3, p \< 0.001).

The majority of smokers want to stop smoking (73.5%), but only 35.0% want to stop definitely. Across countries, an average of 10.2% of smokers definitely do not want to stop. In countries with comparably high tobacco controls (UK, Sweden) the percentage of smokers who definitely want to quit is higher than in countries with low tobacco control (Germany, Greece). By the numbers, 44.3% or 46.9% vs. 29.8% or 23.5%, respectively, want to quit. The fewest smokers who definitely do not want to stop (6.1% and 6.4%) are in the UK and Poland, respectively, while this percentage is much higher in Greece (16.1%). The detailed results are given in Table [2](#T2){ref-type="table"}.

The relationship between the desire to quit smoking and countries is statistically significant with an overall chi-square of 78.684 (df = 12, p \< .001.). There is a significant difference between Germany and Greece (chi-square = 13.943, df = 3, p \< 0.01), Sweden and the UK (chi-square = 10.531, df = 3, p \< 0.05), countries with low and moderate tobacco control profiles (chi-square = 13.567, df = 3, p \< 0.01) and countries with medium and high tobacco control profiles (chi-square = 42.670, df = 3, p \< 0.001).

Discussion
==========

There are significant differences across European countries in the stages of change for quitting smoking, with Germany and Greece showing a higher proportion of people in the Precontemplation stage than Greece, the UK and Sweden. A crude view of the countries categorised according to their tobacco control profiles suggests that in countries with a high level of tobacco control activity, the proportion of people who are intending to quit in a set time-frame of 6 or 12 months is higher than in countries with low tobacco control activity. However, Poland was initially identified as a country with a mid-level of tobacco control. It does not show a distribution of the stages of change that is somewhere in between the high and low level countries, thus this explanation might be too short-sighted. On the one hand, the definition of level of tobacco control policy used here might be misleading and not well chosen for the research question. In particular, the comparisons between the stages of change in the UK and Sweden (high level) became statistically significant as well as the comparison between the stages of change between Greece and Germany (low level). On the other hand, other factors not examined here might be important as well. One possible explanation might be cultural differences in response patterns or differences in the social desirability of smoking.

This explanation might be supported by the results when the Precontemplation stage is further differentiated into stages determined by the definite time frame in which people intend to quit. The differences between countries and also levels of tobacco control policy are statistically significant. In general, a third of the smokers indicate intending to quit sometime, leaving much room for speculation as to whether their wish to quit or their effort to quit is really genuine. On the other hand, this might indicate that these smokers are waiting for the right time, the right occasion or the right support. This result is in line with current research that stopping smoking is not clearly formulated by people or occurs in an unplanned manner. However, there are cultural differences in response patterns across European Countries. For example, in Greece nearly half of the smokers do not commit to a definite time or to a definite \"never,\" while this proportion is much lower in Poland. The question of whether setting a time-frame in the operationalisation of the stages of change is culturally fair cannot be answered by this analysis; however, further research needs to be conducted that enables an interpretation of these differences.

The majority of smokers in Germany, Greece, Poland, Sweden and the UK want to stop smoking. This is a promising result for tobacco control efforts in the participating countries because it implies that the population might welcome efforts that will help them to stop smoking. It also implies that campaigns about the consequences of smoking have been fruitful since the awareness of smoking as an unhealthy/unwanted behaviour seems to be present. The proportion of smokers who indicate definitely not wanting to stop is rather small. This might be a group of smokers that is unreachable by tobacco control measures, or at least disagrees with many measures that cut their opportunities to smoke. However, realising that this is just about every 10^th^smoker supplies an optimistic outlook for tobacco control advocates.

Limitations
===========

There are limitations to this analysis. First, the concept of the stages of change has been debated, its measurement has been called arbitrary and there has been a call for abandoning the underlying model \[[@B19]\]. We used a modified stage algorithm that was found to be predictive of quitting activity after 7 months, depending on different quitting plans \[[@B15]\]. We also added a simple assessment of the motivation to change smoking to further differentiate motivation into wanting and intending to quit. Second, the common limitations for telephone surveys of smoking variables apply to this study (retention, missing biochemical validation, validity, etc.). However, conducting assessments across five different countries by phone is the most cost-effective way to gather this information and constitutes a state of the art approach. There might also be a selection bias, since females are over represented, even though we chose the last birthday method. Third, tobacco control activities may take years to have an effect, so one needs to look not just cross-sectionally, but historically as well as concurrently. Fourth, our definition of tobacco control activity and therefore the selection of the countries for the survey might not be well chosen for the research question as previously discussed. A research design evaluating a greater variety of countries and other criteria for selection might be needed.

Conclusion
==========

The differentiation into countries with low, medium and high tobacco control activity chosen in this analysis does not explain differences in the motivation to change smoking habits. However, there are differences between countries in motivation to quit smoking and in all countries there are a small but substantial proportion of current smokers who do not want to stop smoking. This remains a challenge for tobacco control.

However, most smokers want to quit smoking, even though a high proportion cannot indicate a time-frame for when this is going to happen. Tobacco control efforts or other kinds of support might encourage these smokers to actually try to quit. Longitudinal studies are needed that relate or monitor tobacco control activities and the intention to change on a population level.
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